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PHOSPHORUS SOURCES TRIALS 
M.D.A. BOLLAND 
M.J. BAKER . 
PLANT RESEARCH DIVISION 
q 
HIGH RAINFALL AREAS 
Sand -
76BU1 /3340EX 
76BU4/3340EX 
Gravel 
76MT10/3340EX 
76MT9/3340EX 
77MT1/3340EX 
77MT2/3340EX 
CONTENTS 
New land phosphorus sources trial (pasture) 
T. O'Byrne, Yalingup. 
Old land phosphorus sources trial (pasture) 
T. Combe, Busselton. 
New land phosphorus sources trial (pasture) 
Mt~ Barker Research Station. 
Old land phosphorus sources trial (pasture)~ 
Mt. Barker Research Station. .., 
Newland particle size and method of 
cultivation phosphorus source trial 
(pasture) 
Mt. Barker Research Station. 
Old land phosphorus sources cropping 
trial (oats every 3rd year) 
Mt. Barker Research Station. 
MEDIUM RAINFALL AREAS 
Sand 
76ES37/3340EX 
77E1/3340EX 
77E2/3340EX 
Gravel 
7 5N07B /3 3 40EX 
77M016/3340EX 
Young land phosphorus sources trial 
(pasture) 
F. Fels, Esperance. 
New land phosphorus sources trial (pasture)~ 
Esperance Downs Research Station. 
Old land phosphorus sources trial (pasture) 
Esperance Downs Research Station. 
New land phosphorus sources trial (pasture) 
G. Watson (formarly D. Gillespie), East 
Chittering. 
New land phosphorus sources cropping trial 
(wheat) 
Martindale Pty Ltd, 'Newdale', New Norcia. 
LOW RAINFALL AREAS 
Sand 
76WH9/3340EX 
76WH10/3340EX 
76WH14/3340EX 
77WH2/3340EX 
Gravel 
76N4/3340EX 
76N6/3340EX 
76LG6/3340EX 
New land phosphorus sources trial (pasture 
& crop) 
Wongan Hills Research Station. 
Young land phosphorus sources trial 
(pasture & crop) 
Wongan Hills Research Statione 
Old land phosphorus sources trial (cropped 
every 3rd year) 
Wongan Hills Research Station. 
Old land phosphorus sources cropping 
trial,, 
Wongan Hills Research Station. 
New land phosphorus sources trial (pasture 
& crop) 
Newdegate Research Station. 
Old land phosphorus sources trial (cropped 
every 3rd year) 
Newdegate Research Station. 
Young land.phosphorus sources trial 
(pasture & crop) 
Newdegate Research ~tation. 
I I 
PHOSPHORUS SOURCES COMPARED: 
1 • Single superphosphate, 9.6% total P, 12 .. 5% s, obtained 
from C.S.B.P. & Farmers. 
2. Double superphosphate, 17.9% total P, 4. 5% s, obtained 
from C.S.B.P. & Farmers. 
3. Triple superphosphate, 20. 1% total P, 1.5% s, obtained 
from C.S.B.P. & Farmers. 
4. Christmas Island C grade ore, 11.2% total P, nil S, 
donated by the British Phosphate Commissioners. 
5. Calciphos 500, calcined Christmas Island C grade ore, 
13.6% total P and nil S, donated by the British 
Phosphate Commissioners. 
6. 
7. 
Queensland Rock Phosphate, 13.1% total P, nil S, donated 
by Broken Hill South. 
Ground rock phosphate, 16% total P, nil S, obtained 
from C.S.B.P. & Farmers. 
TRIALS GIVING NO RESULTS DURING 1977 
Because of the dry season, the following trials yielded no 
results during 1977 and these trials will not be mentioned 
further in this summary. 
76WH9 
76WH10 
76N4 
76LG6 
SUMMARY OF DATA 
New land P sources trial (Wongan Hills R.S.) 
Young land P sources trial ( 11 11 11 11 ) 
New land P sources trial (Newdegate R.S.) 
Young land P sources trial ( 11 11 11 ) 
The data presented in this summary has yet to be rigorously ~ 
analysed, and thus the conclusions drawn are very preliminary 
and may alter upon subsequent further analysis of the data. 
.. 
Title 
Soil type 
Site History 
Trial commenced 
Results 
P Source Treatment * 
A1 
A2 
L1 
Super L2 
L3 
L4 
L5 
A1 
A2 
L1 
balciphos L2 
500 L3 
L4 
L5 
A1 
A2 
L1 
C ore L2 
L3 
L4 
L5 
New land P sources trial, 76BU1/3340EX 
(T. O'Byrne~ Yalingup). 
To compare the short term and long term 
(residual) P supply to pasture from 
superphosphate, C grade ore and calciphos 
500 on a Pres~onsive (virgin) sandy soil 
(low P fixing) in the high rainfall area. 
Band over massive gravel (30 - 60cm). 
New land, cleared March 1976. 
21I4/76. 
Dry weight pasture yields (kg/ha) from' 
residual plots. 
' 
kg/ha 1976 ( 30-8-76) 1977 (18-10-77) Mean '% Max Yield Mean % Max Yielc 
18 682 31 1034 34 
36 11 66 53 1465 48 
53 1562 71 890 29 
105 2200 100 1456 47 
175 2134 97 2484 81 
280 1650 75 2008 65. 
420 1100 50 2783 91 
27 550 25 1250 41 
48 682 31 1474 48 
go 792 36 1290 42 
238 1056 48 2026 66 
476 1342 61 2129 69 
714 1540 70 2677 87 
952 1650 75 2641 86 
47 66. 3 805 26 
94 . 132 6 1101 36 
134 176 8 823 27 
224 264 12 944 31 
493 440 20 904 29 
986 682 31 1618 53 
1478 924 42 2067 67 
* A = applied every year at rate shown 
L = applied 1976 only 
Mean of 3 repso 
1.3 
P Source kg P/ha 
0 
2 .. 5 
5 
10 
Super 15 
20 
50 
100 
200 
400 
Nil 
6.3 
12 .. 5 
25 
37 .. 5 
c 500 50 
125 
250 
500 
1000 
Nil 
12 
23 
47 
C ore 70 
93 
233 
465 
930 
1860 
2 
Dry weight pasture yields from small rate 
trails (kg/ha) when 10 rates of each 
sour·ce layed out' on virgin soil during 
1 97 6 and_ again on virgin 'soil during 1 977., 
1976 (30-8-76) 1977 ( 18-1 0-77) 
Mean % Max Yield Mean % Max Yield 
... 
0 0 0 0 
160 7 0 0 
500 23 410 20 
780 36 724 34 
980 45 111 0 53 
510 23 1083 52 
1030 47 1425 68 
2130 97 2103 100 
1320 60 1 631 78 
1270 55 1663 79 
.. 
0 0 0 0 
360 16 0 0 
480 22 958 46 
630 29 1007 48 
670 31 1312 62 
320 15 1205 57 
780 35 1505 72 
1010 46 1500 71 
1140 52 1605 76 
2030 92 1714 82 
. 0 0 0 0 
60 3 0 0 
120 6 0 0 
80 4 0 0 
140 6 765 36 
320 15 904 43 
320 15 1187 56 
290 13 944 45 
680 31 122_3 58 
1040 47 1447 69 
Mean of 2 reps. 
3 
DECIDE 
Assuming the fertilizers have the same A value, the following 
are C values determined from the small rate trials assuming 
an A value in 1976 of 2200 and 1977 of 2125, and B values of 
1 in 1976 §£d 1 for 1977. (form of Mitscherlich equations 
Y = A(1•Be- ) ) 
1976 1977 
c value .Ii. E. 'c. J!'o c value R.E • C.F. 
Superphosphate 0.0214 1 1 0.,0349 1 
Calciphos 0 .. 0024 0.112 9 0.,0207 0.59 
C grade ore 0.0004 0.019 53 0 .. 0015 0.,0430 
R.E. = relative efficiency 
C.F. = conversion factor to give rate kg total P/ha 
of the fertilizer giving the same yields as 
superphosphate. 
Comments 
1 
1o 7 
23 
(1) Residual plots: rates of super greater than 105kg P/ha 
were toxic in the year of application hence the depression 
in yield at the 3 highest rates during 1976. As measured by 
percentage maximum dry weight yield observed for each season, 
the residual value of super on the L1 and L2 plots has 
decreased roughly by half and appears at this stage to follow 
the 1/1+:t 'Decide' residual function. The residual values of 
both calciphos 5·00 and C grade ore, as measured on a percent 
of maximum yield basis for each season, appear to have improved 
upon the 1976 yields. 
The appropriate method of analysing the residual value of the 
fertilizers has yet to be decided upon, and may eventually e.g. 
involve analysis within each residual plot from year to year 
rather than using a maximum yield on the trial for all plots 
as in the present analysis. A strip of super -providing 
adequate P is drilled across all residual plots every year. 
(2) Small rate trials: these are designed to evaluate.the 
'Decide' A and C values for each source over several seasons. 
Though the rates of calciphos 500 and C grade ore applied 
during tha 1st two seasons were inadequate, it does appear 
that all three fertilizers have a similar A value. Higher 
levels will be applied during 1978. The C values varied quite 
markedly for all three .fertilizers during the 2 seasons to 
date. For example 9 times the rate of calciphos 500 was 
required to achieve the same yields as super during 1976, 
whereas slightly less than double the amount was required 
during 1977 .. Clearly seasonal variability on a sandy soil 
in the high rainfall area is considerable. This variability 
in the 1st two seasons of this trial was not helped by there 
only being 2 reps. for each year, because the 3rd rep. for 
each year had to be abandoned because of poor site selection. 
15 
Title 
Aim 
Soil type 
Site history 
Trial commenced 
Results 
4 
Old land P sources trial, 76BU4/3340EX 
(Te Combe, Yoongarillup)o 
To compare superphosphate, calciphos 500 
and C grade ore as maintenance dressings 
for P on old land' on deep sand (low P 
fixing soil) in the high rainfall areao 
Deep sando 
Old land, 40 years super history. 
13/4/76. 
(1) the trial was not P responsive 
during 1977. 
(2) the trial was responsive to sulphur 
during the spring of 1977,(mid September 
onwards.) The (-S) plots contained 
between 0 - 10% clover during the spring, 
whereas the (+S) plots were composed of 
60 - 80% clover. The (+S) plots receive 
100kg/ha Wyalkatchem gypsum (18kg/ha S) 
autumn (mid April) and spring (mid August) 
every year. Dry weight yield differences 
were not very marked. However, quality of 
feed would obviously be affected. Even 
the plots receiving annual rates of 111, 
222, 333kg/ha of super every year produced 
the same results, indicating that the 
amount of S supplied by this autumn 
dressing of super (14, 28, 42, kg S/ha 
respectively) provided inadequate S by 
springtime during 19770 
Title 
Soil type 
Site History 
Trial commenced 
Results 
P Source Treatment 
A1 
A2 
A3 
TE1 
TE2 
Super TE3 
LT1 
LT2 
LT3 
LT4 
A1 
A2 
A3 
TE1 
Cal'ciphos TE2 
500 TE3 
LT1 
LT2 
LT3 
LT4 
A1 
A2 
A3 
TE1 
C ore TE2 
TE3 
LT1 
LT2 
LT3 
LT4 
5 
New land P sources trial, 76MT10/3340EX 
(Mt. Barker Research Station). 
To compare the short term and residual P 
supply to pasture from single super-
phospha te, C grade ore and calciDhos 500 
on a P responsive gravel (high P fixing 
soil) in the high rainfall area. 
Loamy gravel. 
New land, cleared early May 1976. 
11 /5/76 
Dry weight pasture yields (kg/ha) from 
residual plots. (Dates of assessment 
shown in brackets). 
kgP/ha 1976 (27-9-76) 1977 (26-9-77) 
Mean % Max Yield Mean ·%Max Yield 
21 2486 51 2436 46 
47 3772 77 3763 71 
63 4078 83 4321 82 
47 3818 78 1278 24 
87 4371 89 3579 68 
174 4857 99 4802 91 
47 3634 74 1300 25 
87 4496 92 2956 56 
174 4836 99 4737 89 
435 4907' 100 5284 100 
31 600 12 622 1 2 
62 1120 23 1619 31 
123 1720 35 2332 44 
76 800 1 6 521 10 
1 51 2494 51 1570 30 
307 2880 59 2374 45 
76 1480 30 609 1 1 
151 2457 50 1343 25 
302 2905 59 2777 52 
605 3047 62 3563 67 
66 440 9 57 1 
131 560 1 1 158 3 
197 1000 20 351 7 
131 400 8 42 1 
262 1120 23 123 2 
524 1600 33 586 1 1 
131 600 12 67 1 
262 1000 20 90 2 
524 1280 26 236 4 
786 2081 41 1043 20 
Mean of 3 reps. 
17 
6 
.N. = applied every year at rate shown 
TE =applied every 3rd year commencing 1976 at rate shown 
LT = applied 1976 only. 
P Source kg P/ha 
0 
2.5 
5 
10 
Super 1 5 
20 
50 
100 
200 
400 
0 
7.5 
15 
30 
c 500 45 
60 
150 
300 
600 
1200 
0 
14 
29 
57 
C ore 86 
1 f4 
2s5·· .. -
570 
1140 
2280 
Dry weight pasture yields from small rate 
trials (kg/ha) applied on virgin soil · 
during both 1976 and 1977. 
1976 (27.:.9-76) 1g77 (26-g_77) 
Dry wgt % Max Dry wgt % Max 
pasture Yield pasture Yield 
yield yield 
0 0 0 0 
600 14 255 5 
820 19 707 13 
840 19 975 18 
1120 26 1261 24 
2100 48 1772 33 
3620 83 3357 63 
3930 90 4039 76 
4060 93 4474 84 
4328 100 5464 100 
0 0 0 0 
400 9 361 7 
520 12 380 7 
560 13 386 7 
1080 25 540 10 
1280 29 955 18 
1680 37 1153 22 
2754 63 1704 32 
3328 77 1988 38 
3182 73 2504 47 
0 0 0 0 
0 0 40 1 
0 0 66 1 
0 0 59 1 
400 9 65 1 
440 10 345 7 .... 
'470 1 1 
,..,,__, r ·~· ·255 .... 5 
610 14 1187 22 
620 14 2131 40 
1800 41 2658 80 
Mean of 6 reps. 
7 
DECIDE: 
Assuming the 3 P sources have the same A value, the following 
are C value determined from the small rate trials assuming 
an A and B in 1976 of 4350 and 1 respectively and in 1977 of 
5500 and 1_cjts:pectively. (Form of Mitscherlich equation: 
Y = A( 1-Be ) ) • 
Superphosphate 
Calciphos 500 
C ore 
Comments 
C value 
0.0290 
0.0007 
0.0002 
R.E. C.F. 
1 1 
0.024 42 
0.007 143 
1977 
c valu.e R.E. C.F. 
0.0162 1 1 
0.0007 0.043 23 
0.0003 0.019 53 
(1) Residual plots: as measured by percentage maximum dry 
weight yield for each year, the residual value of super-
phosphate has declined by roughly half for the LT1 and TE1 
plots (47kg P/ha 1976) and LT2 and TE2 plots (87kg P/ha 1976) 
and appears, as for 76BU1, to more or less follow the 1/1it· 
'Decide' residual function. This has yet to be confirmed in 
future years. The residual function of calciphos 500, as 
measured by percent maximum dry weight yield, appears to have 
shown little improvement during 1977 compared to the year of 
application, whereas C grade ore performed poorly in 1977 
indicating a decreased residual value. As stated earlier, 
the .method of assessing the residual value of the fertilizers. 
used in this summary may not be the appropriate one, and 
further analysis of the data has yet to be undertaken. 
(2) Small rate trials: higher rates of both C grade ore and 
calciphos 500 are required to indicate whether these 
fertilizers do in fact .have the same A value as super on this 
site. The Decide C values determined for the two water 
insoluble fertilizers were similar for both seasons, whereas 
the value determined for super for the 1976 season was twice 
that estimated for the 1977 se~son, affecting the R.E. and 
C.F. values estimated for each source for the 2 seasons. 
11 
Title 
Soil type 
Site History 
Trial commenced 
Results 
8 
Old land P sources trial, 76MT9/3340EX 
(Mt. Bark.er Research Station). 
To compare superphosphate, calciphos 500 
and C grade ore as maintenance P dressings 
on old land on gravel (high P fixing soil) 
in the high rainfall area. 
Loamy gravel. 
Old land with a large super bank. 
20/4/76. 
Because of the high past applications of 
superphosphate, the trial is not yet P 
responsive and therefore no comparisons 
between treatments were possible. As in 
1976, there was no response in 1977 to 
sulBhur (as Wyalkatchem gypsum) in the 
( +S) plots. 
Title 
Aim 
Soil type 
9 
New land particle size and method of 
cultivation P sources trial, 77MT1/3340EX. 
To compare the short term and long term 
P supply to sub clover pasture from 
calciphos 500 and C grade ore ground to 
three different mesh sizes, and Queensland 
rock phosphate, ground to two mesh sizes, 
and superphosphate and triple super- . 
phosphatP. when each P source is either 
cult.ivated into the soil or topdressed. 
Loamy gravel. 
Site history 
Trial commenced 
New lando 
11 /5/77. 
Results Dry weight pasture yields (kg/ha) 
c = Cultivated into the soil to a depth of 10cm with a 
tyne drill, the fertilizer having been previously 
topdressed onto the plot so 
TD = Topdressed. 
QRP = Queensland Rock Phosphateo 
c = C Grade Ore. 
C500 = Calciphos 5000 
Nil blocks yielded Okg/ha 
P Source kg P/ha c TD Mean Dry Wt Yield Mean Dry Wt Yield 
108 2394 2590 
Triple 144 2917 3051 
Super 216 3179 3302 
288 3523 3523 
432 3872 3767 
49 1453 1660 
67 1956 2109 
Super 97 2108 2678 
133 2751 3139 
200 3146 3224 
148 565 557 
QRP 296 757 11 51 
(-100 556 1669 1800 
I mesh) 661 2238 2340 
1325 2583 2501 
50 76 121 
101 296 160 -c 202 436 340 
(-50 353 722 738 
mesh) 504 944 888 
Table continued 
d..,/ 
10 
P Source kg P/ha c TD Mean Dry Wt Yield Mean Dry Wt Yield 
62 13 13 
125 90 143 
c 249 140 261 
(- 100 374 250 315 
mesh) 498 378 452 
77 20 18 
11 6 28 21 
c 193 107 89 
(- 200 309 182 159 
mesh) 464 258 258 
95 60 88 
190 162 193 
c 500 286 295 295 
(coarse) 381 554 492 
476 612 884 
79 314 267 
158 504 485 
c 500 237 700 749 
(medium) 316 792 867 
473 1148 1184 
. 56 344 323 
112 630 645 
c 500 167 890 905 
(fine) 279 1078 1424 
446 1528 1842 
Mean of 3 repso 
DECIDE: 
Assuming all sources have an A value of 3900kg/ha and ~xB 
value of 1 (form of Mitcherlich equation: Y = A(1-Be- )) 
the following are C values determined for the different 
sources and cultivation treatments: 
1 1 
P Source c TD C value R.E. C. F. C value R.E. c.r. 
Superphosphate 0.0090 0,,79 1 • 3 000114 1 • 0 .1 
Triple ' 0.0099 0.87 1.1 0.0097 o.85. 1..2 Superphosphate 
QRP(-100 mesh) 0.0010 0.089 11 • 2 o~ 0011 0.096 10 
C(-200 mesh) 0.0001 o.oog 111 o. 0001 0.00<) 1 1 1 
C(-100 mesh) 0.0002 0.018 56 
' 
0.0002 0.018 56 
C(-50 mesh) 0.0006 Oo053 19 0.0005 0.044 23 
C500 (coarse) 0.0003 0.026 39 0.0003 0.026 39 
C500 (medium) 0.0008 0.070 14 0.0008 0 .. 070 14 
C500 (fine) 0.0012 0 .. 105 9.5 0.0015 0 .. 132. 8 
Comments: 
There was little difference between the cultivation treatments 
for any of the fertilizers. The soil was a virgin gravel with 
a large capacity to fix phosphorus. When the fertilizers are 
topdressed, they are concentrated in a band on the surface 
of the soil, and compared to the cultivated treatments, in 
contact with less soil per unit mass soil. The adsorption 
sites on the soil colloids in such a situation would be more 
highly saturated with P and the concent-ration of P in the 
soil solution in equilibrium with the adsorped P would be 
greater enhancing plant growth. On the other hand, when the 
fertilizers are cultivated into the soil, the fertilizers are 
in effect mixed and diluted into a high P fixing medium, and 
the P concentration per unit of moist soil is less, and thus 
a larger proportion of the P released from the fertilizer is 
adsorbed onto the soil colloids leaving less P available for 
plant growth. Hence the advantage of the plant roots inter-
cepting the P fertilizer cultivated into the soil compared 
to having to obtain the P from a concentrated band on the 
soil surface is diminished. In a low P fixing P responsive 
sand, the cultivated treatments would be expected to produce 
better yields because the dominating factor is root inter-
ception rather than ~oil fixation in such a soil. 
The water soluble phosphorus fertilizers (super and trj_ple 
super) gave very similar yield data at equivalent rates of P 
as would be expected since both contain mono calcium phosphate 
as the water soluble P component. 
The rate of P release from water insoluble fertilizers depends 
on the solubility product of the compounds involved and the 
surface area of the fertilizer. The finer the mesh size, the 
greater the surface area per unit mass of fertilizer and the 
faster the rate of P release. However, the finer the mesh 
size of the fertilizer applied to the soil, the larger is the 
proportion of the fertilizer in intimate contact with the 
soil particules and hence the greater the exposure to P 
adsorption sites. Thus if the rate of P release from a water 
insoluble P fertilizer resulting from an increase in the 
surface area of the fertilizer particles is greater than the 
amount of P lost to P fixation, the greater will be the plant 
12 
P uptake and thus yield. This appears to be the case for 
calciphos 500 because the yield per unit of P increases as 
finer mesh sizes are used. However, in the case of C grade 
ore, the increase in the rate of P release resulting from 
grinding the fertilizer to a finer mesh size does not match 
the increased amount of P lost by fixation resulting from -
this process thus the coarsest mesh sizes of C grade ore used 
in this trial outyields the finer mesh sizes because apparently 
the plants can adsorb more phosphorus in competition-with P 
fixation when a larger proportion of the fertilizer particles 
are not in contact with soil particles. 
. 
Title 
Aim 
Soil type 
Site history 
Trial.commenced 
Results 
13 
Old land P sources cropping trial, 
77MT2/3340EX. 
To compare superphosphate, double 
superphosphate, triple superphosphate, 
calciphos 500, C grade ore and Queensland 
rock phosphate as P sources for oats and 
pasture when the P sources are applied 
with the crop every 3rd year starting 1977. 
Loamy gravel. 
Old land .. 
31-5-77 .. 
The trial was not responsive to P 
treatments in 1977. 
OAT YIELDS. (kg/ha) '(Harvested .28-12-77) 
p 
kgP/ha Mean Grain 
p 
kgP/ha Mean Grain Source Yield Source Yield 
0 4513 0 5300 
9 4906 8 5146 
Super 18 5532 .c 500 16 5203 
32 5374 
' 
32 5034 
64 5416 64 5371 
0 5063 0 5191 
Double 13 5509 7 5202 
Super 26 5431 C ore 14 5221 
27 5565 29 4861 
54 5693 58 5442 
0 5270 0 5120 
Triple 15 4910 9 5221 
Super 25 4712 QRP 18 5184 
30 5060 30 5352 
50 5172 60 5311 
Mean of 3 reps .. 
Most of the variation in yield can be attributed to the degree 
of lodging. The lowest yielding plots were the most lodged .. 
.15 
Title 
Aim 
Soil type 
Site history 
Trial commenced 
Results 
14 
P sources trial, 76ES37/3340EX 
·(F. Fels, Esperance) .... 
To compare superphosphate, calciphos 500 
and C grade ore as phosphorus sources for 
sub-clover pasture. 
Sand. 
Cleared November 1972. Received a total 
of 807kg/ha super between 1973 and 1975 
before trial layed out 20-7-76. 
20-7-76. 
No assessments made during 1976. P 
treatments applied once only (20-7-76)0 
1977 dry weight pasture yields : 
(assessed 5-10-77)0 
P Source kgP/ha Mean Dry Wt % Max Dry Wt Yield Applied 1976 Yields for 1977 (Max Yield for 1977 
= 6244kg/ha) · 
Nil 0 1393 22 
51 ':: 2573 41 
Super 102 2900 46 
200 2829 45 
75 1887 30 
c 500 225 1998 32 
449. 2215 35 
~ 
183 1692 27 
C ore 346 1895 30 
652 1873 29 
Mean of 3 reps. 
Title 
Aim 
Soil type 
Site history 
Trial commenced 
Results 
15 
New land P sources trial, 77E1/3340EX 
(Esperance Downs Research Station). . 
To compare the short term and long term 
(residual) P supply to pasture from 
superphosphate, C grade ore, Calciphos 
500 and Queensland rock phosphate6 
Loamy sand, 
New land cleared 14-10-76. 
30-6-770 
The small rate trials were not layed out 
in 1977$ 
DRY WEIGHT PASTURE YIEIJDS (KG /HA) FROM RESIDUAL PLOTS 
(ASSESSED 5-10~77) 
P Source Treatment kgP/ha Dry weight pasture yields 
LT1 56 1179 
LT2 11 2 1420 
Super LT3 168 1267 
LT4 224 1179 
LT1 143 220 
LT2 286 217 
c 500 LT3 428 298 
LT4 571 422 
LT1 157 18 
LT2 314 31 
. C ore LT3 470 61 
LT4 627 87 
LT1 182 645 
LT2 364 1021 
QRP LT3 546 1223 
LT4 728 1437 
LT= One application only during 19776 
The two highest rates of superphosphate were toxic and reduced 
the Daliak sub-clover yields. Very little growth occurred 
becuase of the very dry period in the Esperance district after 
the trial was sown. Superphosphate was clearly superior as a 
P source in the short term during 1977 followed by Queensland 
rock phosphate. Both calcined C grade ore and C grade ore were 
very poor short term P sources during 1977, with 333 times the 
rate (as kg total P/ha) of C grade ore needed to be applied to 
achieve the same yield as super, and 50 times the rate of 
calciphos 500. 
d..7 
16 
DECIDE: 
Assuming all sources have the same A value, U 450kg/ha), the 
following C values were calculated: 
C value R.E. C. F. 
Superphosphate 0.0304 1.0 1 
Calciphos 500 0.0006 0.02 50 
C ore 0.0001 0.003 333 
Queensland Rock Phosphate 0.0035 0.115 9 
Title 
Aim 
Soil type 
Site history 
Trial commenced 
Results 
17 
Old land P sources trial, 77E2/3340EX 
(Esperance Downs Research Station). 
To compare superphosphate, C grade ore, 
Calciphos 500 and Queensland rock phosphate 
as maintenance phosphorus fertilizers for 
pasture on old land. 
Sand. 
Old land with a large P bank from past 
super dressings. 
24-5-77. 
The trial was not resuonsive to P during 
1977 and so no comparison between the 
sources was possible. 
Title 
Aim 
Soil type 
Site history 
Trial commenced 
Results 
p kgP/ha 
Source applied 
1975 
Nil 0 
50 
Super 100 
200 
230 
c 500 460 
920 
237 
c 900 474 
949 
18 
New land P sources trial, 75N07B/3340EX 
(G. Watson, E. Chittering, Formarly owned 
by D.J. Gillespie). 
To compare the short term and residual P 
supply to sub-clover pasture from super-- -
phosphate, Calciphos 500 and Calciphos 900 
on a P responsive gravel (high P fixing) 
in the medium rainfall areao 
23-7-75 .. 
(1) Dry weight pasture yields from 
residual plots (kg/ha). P treatments 
applied during 1975 only at the rates 
shown. 
1g75(30-10-75) 1g76(14_g_76) 1g77(1c_9_77) 
Dry Wt % Max Dry Wt % Max Dry Wt % Max 
Yield Yield Yield Yield Yield Yield 
40 1.3 42 1 0 0 
1967 62 1319 26 840 28 
2880 90 3676 74 1830 61 
3200 100 4335 87 2430 81 
187 6 1267 25 840 28 
293 9 1437 29 1260 42 
607 19 2821 56 1650 55 
93 3 1039 21 660 22 
193 6 1548 31 1320 44 
280 9· 2201 44 1560 52 
Mean of 3 reps., 
' . 
,, 
P Source kgP/ha 
Nil 
20 
40 
Super 60 
150 
300 
Nil 
80 
160 
c 500 240 
600 
1200 
Nil 
160 
320 
c 900 480 
1200 
2400 
DECIDE: 
' . 
19 
(2) Results from small rate trials 
applied on the nil plots,. six rates. for 
each source during 1976 and 6 rates for· 
1977 on a new site within the Nil plots. 
1976 1977 
Mean Dry Wt % Max Mean Dry Wt · % Max 
Yield( kg/ha) Yield Yield( kg/ha) Yield 
0 0 0 0 
875 27 666 22 
1215 37 1746 58 
1718 53 1573 52 
3069 94 2560 85 
3252 100 2453 82 
Nil 0 0 0 
621 19 760 25 
751 23 680 23 
798 25 1333 44 
993 31 1680 56 
1124 35 1626 54 
0 . - 0 0 0 
1228 38 653 22 
1828 56 1760 59 
1443 44 1986 66 
1705 52 3306 100 
2560 . - 70 2000 67 
Mean of 3 reps. 
Assuming all three source$ have the same A values each year, 
the following C values were determined for each source. 
p 1975 1976 1977 
Source Determined from Determined from Determined 
Residual Plots 1976 8mall Rate 1977 Small Trials Trials 
' 
c R.E. C. F. c R.E. C. F. c R.E. 
Superphosphate 0.0197 1 1 0.0133 1 1 0.0112 1 
Calciphos 500 0.0002 0.010 100 0.0005 0.038 26 0.0010 Oo09 
Calciphos 900 0.0001 0.005 200 0.0011 o. 082[ 12 0.002 o. 179 
A valu~s: 1975 = 3250; 1976 :·3300; 1261 = 3325. 
B in all cases 1 for equation Y = A(1-Be ). 
from 
Rate 
C. F. 
1 
1 1 
6 
3/ 
20 
Comments: 
( 1) Residual Plots.: The residual value as measured by the 
percentage maximum dry weight yield for each year has 
decreased for the super treatments applied during 1975 for 
each o.f the 3 seasons, and increased for both calciphos 500 
and calciphos 900 though the increase from 1976 to 1977 were 
less marked for these sources. The difference between the 
first and second years might be exagerated because the trial 
was sown late July 1975 and thus the clover only had 95 
growing days. 
(2) Small Rate Trials: the C values of each source varied 
from season to season quite considerably indicating, as for 
76BU1, a strong seasonal dependence. As stated above, the 
C values for C 500 and C 900 determined for 1975 may be 
affected by the shorter growing season for that year. 
Title 
.Aim 
Soil type 
Site history 
Trial commenced 
Results 
21 
New land P sources cropping trial, 
. 77M016/3340EX (D. Dunham, New Norcia). 
To compare the short term and residual 
phosphorus supply to Gamenya wheat from 
triple superphosphate, calciphos 500, 
Whinston pellets . ( pelle.ted calciphos 500) 
and Queensland rock phosphate on P 
responsive (virgin) high P fixing gravel. 
Gravel sand. 
New land 1977. 
30-6-77. 
1. Dry weight yields (kg/ha) during 
1977 growing season. 
p 
Source 
kgP/ha I . Dry-Weight Yields 
:i\PPlied 1977 :10-8-77(40 i 5-9~77(66. I 29-9-77(90 
(days growth) ! days growth) ! days growth) 
Triple 
Super 
QRP 
c 500 
I 
I 
Whinstonl 
Pellets j 
0 
54 
80 
149 
298 
595 
0 
112 
224 
391 
615 
839 
0 
88 
177 
354 
530 
707 
0 
206 
412 
618 
825 
1235 
23 
966 
1133 
1666 
1822 
1866 
19 
366 
433 
633 
583 
933 
16 
133 
266 
333 
366 
466 
20 
233 
299 
366 
353 
399 
24 288 
1477 6430 
1858 6927 
2358 8039 
3187 . 8348 
3200 8758 
27 127 
389 1055 
475 1613 
683 3062 
832 4690 
1008 4340 
34 170 
215 615 
280 1235 
437 2016 
536 2588 
762 2943 
21 217 
280 1069 
350 .; 2091 
595 3402 
715 3554 
861 4790 
Mean of 3 reps. 
33 
22 
2. 1977 Harvest yields (harvested 
9-12-77). 
P source kgP/ha Vfueat yields % Max Yield · (kg/ha) . (Max yield = 1350kg/ha) 
0 0 0 
54 1025 76 
Triple 80 1087 81 
Super 149 1185 88 
298 1321 100 
595 1173 87 
0 0 0 
112 192 14 
224 370 27 
QRP 391 580 43 
615 778 58 
'. 839 884 66 
0 0 0 
88 97 7 
177 204 15 
c 500 354 370 27 
530 460 34 
707 573 42 
·, 
0 0 0 
206 321 24 
Whinston 412 333 25 
Pellets 618 543 40 . 825 616 46 
1235 784 58 
DECIDE: 
Assuming an A value of 1350 and a B value of 1, the following 
C values were determined from the harvest yields: 
Triple Superphosphate 
Queensland rock phosphate 
Calciphos 500 
Whinston Pellets 
C value 
0.0226 
0.0014 
0.0008 
0.0008 
R.E. 
1.0 
0.062 
0.035 
0.035 
C.F. 
1 
· 16 
29 
29 
23 
Comments: 
water soluble phosphorus is clearly superior in the short 
term as indicated by both the dry weight above ground plant 
yields at three different ~eriods of growth during the 
season and by the harvest yields. According to the Decide 
C values determined, it would reouire 16 times the amount of 
total P/ha as Queensland rock phosphate compared to triple 
superphosphate to achieve the same yields as triple super 
during 1977, and 29 times the amount of total P/ha as ej_ther 
calciphos 500 or Whinston pellets (pelleted 0500) compared to 
triple super to achieve the same yield as triple super. 
There was apparently no difference between the Whinston 
pellets and calciphos 500 powder per unit of P. 
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Title 
Aim 
Soil type 
Site history 
Trial commenced 
Results 
24 
Old land P sources trial, 76WH14/3340EX 
(Wongan Hills Research Station) 
To compare superphosphate, calciphos 500 
and C grade ore as maintenance dressings 
for P on old land on low P fixing soil in 
the low rainfall area. 
Wongan sandy loam. 
Very old land. 
27-5-76. 
The site is not yet P responsive and thus 
'no comparisons between the sources are 
yet possible. There was no sulphur 
response during 1977. 
Title 
Aim 
Soil type 
Site history 
Trial commenced 
Results 
P source kgP/ha 
0 
8 
Super 16 
29 
58 
0 
Triple 8 
Super 1 6 
24 
48 
0 
Double 7 
Super 14 
22 
44 
25 
Old land P sources cropping trial, 
77WH2/3340EX (Wongan Hills Research 
Station). 
To compare superphosphate, double 
superphosphate, triple superphosphate, 
calciphos 500, C grade ore and Queensland 
rock phosphate as P fertilizers for wheat 
and intervening ley pasture when the P 
courcco aro applied with the crop only 
every 3 years commencing 1977. 
Wongan sandy loam. 
Very old land. 
9-6-77. 
The trial was not P responsive during · 
1977. 
Harvest Yield P source kgP/ha Harvest Yield 
921 0 1 1 1 1 
905 7 1048 
984 c 500 14 1175 
1047 38 984 
101 6 76 984 
1254 0 1159 
1318 8 11 27 
1302 C ore 1 6 1063 
1317 36 889 
1492 74 1127 
1064 0 1079 
1032 5 1095 
1 1 1 1 QRP 9 1064 
968 26 1063 
1063 52 1175 
Mean of 3 reps. 
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